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Abstract
Fructosamine-3-kinase (FN3K) is a metabolic enzyme whose core biological function is to mediate
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protein deglycation by specifically catalyzing the phosphorylation of fructosamine residues on gly-
cated proteins. In recent years, with the continuous advancement of relevant studies, accumulating
evidence has demonstrated that FN3K not only plays an indispensable regulatory role in the patho-
physiological processes of diseases such as diabetes mellitus, but also serves a key function in the
occurrence and development of cancer. Notably, FN3K exerts an important effect in cancer by regu-
lating Nrf2-mediated oxidative stress. This paper systematically reviews the core biological func-
tions of FN3K and the research progress of FN3K in various diseases including diabetes mellitus,
renal ischemia-reperfusion injury, cataract and cancer, focuses on its involvement in carcinogene-
sis and cancer progression, and discusses its potential application prospects as a novel therapeutic
target for cancer.
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1. 818

T % -3- 18 (Fructosamine-3-kinase, FN3K)J& /15 23 M4 A& 11 (1 25 1 . FN3K Bz %4 35 kDa
fEtk, HAEFTAWMAN AL PIgERE, HRWLERFHIN T A 15/ 17 S QM b x5
B A B o 1) SRR 2 R (fructoselysine, L) FE IR AV SR 6 24 R - 3- 1§ 2 (FL-3-phosphate, FL3P).
XFPRERRAAE 2R FL &R v, R A AR YA, MTITE B I B AR R AL
P, R R A AR R GE L ) ThEETE M . B TR — AN BN g il R, e FN3K A1)
FOREALTT BE A PR 41 M o 52 ARG B AT R ) LN R[] [2]. O RFAUIESE, FN3K S5 L&A
A RGP VR 00 B 5 PR S R S 1 R A R R B UIAR G, B AE I o T AL A it — 2D )
B[3]. [RIMARRR T & FN3K AR SCHTHE SO I R A & .

2. FN3K B4 FHLH S5iBiE ML

WHR M, FN3K 2 E L T AR RV & B(EE RS T IER) AR A 4 5 AR i 45
#4[4]. Ankur Garg ZEHF 7L W : A FN3K (HSFN3K) Al H5 S M B BR A /N7 T4 1-id 4 -1-"g bk -D- 51
HE(DMF) L bR, DR AR 45 A bEsE . 33 HSFNSK #2ik 2HLIR 1) PKL BRI & .
R R SR 25 A T AL R P E LR TE SAFAE, (BAERARE R, 3 P 3l 77 A i
T RS R IRAT 4 1) — 2R Ak o HSFNSK i B a2 R 1 B L . LR A4S & 00 s 2 AN AR O B ek
BRI, PG DMF IRk A1 73 A s TRy BRAE 25 & AR Pl 2 Pl M Rk 5K 7 e, R
JEZ IR ERERALER BRI, IR DT Fr ek AR v 5 i R ORGSR 0 B P g 7 B X s 5, RIS 2R
R L AT A NS P A A8 [3]. NRIEEF A H 55 RFEHEA: FN3K fl FN3K HICE A
(FN3KRP/KT3K). FN3K % & $ it SRpifie B A msk A7y, i FN3KRP S ZE R I FL A BB e ik, (RA
REAT BB R AL MR R (5] RIS B ses6 R, FNSK o] LAEA ML R AR B R, BAT IR0
PR ALK 2R BRI RE[6]. IR, FNSK A5 A% R 45 AT At 32 Bhl a8 A s Z L]

3. FN3K ZEEEE&m P RIER, MWRIPHEELE “WII8)” HH
TERE SR, MBI 228 1 5 AR LB b 36 77 68— 80, 15— BLR SRR AL 1 glycation gap).
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WA TV ] 52 (U R 25500 o A D645 S, FNSK I Rl 22 2511 T BB M R o3 552 T WA ) B /K
P71, FN3K FE NS P MBI 5 105 AR R RGOCHERE, RAEER . TRV FN3K 2 H %
R 22 251k 5 0 R M RS A0 S 3 A 55, NS AT AT A F 95 - e & 2B XU 8]

B SR L PV B (RIRI) A2 I PR S P B 0 0 1 LS R o BBt e R B, S L PV FINBK Rk 2
F R 3R FNSK I AT DU k984 A SIS AR T 5 2R/ IN GRS AT AT (9 B 453403 5 T (I FNSK
D P2 A A S N, FNSK BRSBTS Nrf2 Zebifk, (Rt i e sm f 8L Th BE[9].

TEE MRS, DeBruyne AR, Shses R, TEMRINEINIRA FNSK {55, UG MRS
AR o A, 285 FN3K AL2E (1 5 B detRpAs i i e Lot BRBS Fy it — 5 2 . iR & 44 4k FN3K
W3 AGE B IIME S PRTE Py A2 MR P BEIRAR A VE /N SRR NS 1 52 35 BRI T SR fli i 5 Ok ok
JEE AN G RA B Gy N, W FLE ISR 3 B K AL AT FNSK AbEE (1 /)N B A TE S A T LT TR A7
ZS. AT HEE R, FN3K B2 AGE MHC A BRI E IR T k8, (AR HVIP S R T EAETE R AR
REGAIE, R TR I AR AR AR A [10]

TEAFWS AR DG 35 BV, FNSK AL B TT i AGE &M% AL IS FH AGE AH G [ R 5t 2 2 FEIK 41%,
ARG A SIS [ 98 0 PR AR 24%; FN3K AbERZH /N BRI BR Py B B PEREDD kAL s 41430 B i B B
OB L2, FNSK AL B 5 50 0 5 8 K A2 2 35 003 s I 4D RO TEIE S, FNSK AL /5 B EFEY)
J (A SRR 5 B A AR I e 2 57y BSARSRIG s, OCT SR AWl I JIE T B B P A3 A8 AR I 2 k7
(5= PR IE 83%). FN3K LA BRMAFAER M SCME SR BEAR M SR B ML AGE A6 B R G BEESTEREA 5
B P B PE R AL BV AEAE I [11]

FN3K R 2 i 7o A RE TSR E ARy “ B s B “F 7, FHAR G — MK I A 2R 5 A 21
T SR AT A DU AR B B R B, ANAE T8 SRAIE B FNSK “HIRER” , iTE T8
ANE WA EAS R BRSNS Re e n) o S HTIEYE MR PR E A = a5 —, FEIRWIAH DA 78 LLg %
FIEAEVEA I N T, HUBIBERI A 28, 55—, AMD FE A RERT ST BA BN S B, B4 B e
BRI B IR =, RIRIBF7BILR FN3K-Nrf2 f B A BRI EH, EHETEH T8
PR B KIS R I EE MR R, MAER. ARMEME BN BARE: FN3K 7EAF#
B OGRS — 8 FN3K AR 3-DG FEAN A1 H 9T 5 A I EEARAN I A2 v 1 KUz s AR G
W R BRI, TEOR R LA SR FH A [R] B s G 7 (e XU o

4. FN3K fEEER R Et R

2019 4, Sanghvi ZF A 513 75 (Cell) BT A& 38 1 — I AR AR Ut 78, o ORI B 1 SR B fi-3- g (FNBK)
TE MR R A R e AR A% O R AR AE F o TR F B A A B R S5 & ThRe S IR S2 50, 15 H DL B A 45
i (1) Nrf2 S AR AR GX — BR800, SR siing Nrf2 SR afeoe 535 TR, BARRA S
/NMAF EAG S, MM FEIERE /7. (2) FN3K ml@id R IEFHALIER, 484 Nrf2 & A
PERSCEE AR5 2 FNSK IR A R B R S AT, 22 580 Nrf2 22 A R K -1 50 T
i, FLTEPEDUAR B K . (3) 7EH MYC JE R 3R0A K Keapl JE K 25 175 5 37 i AT 4l g A R oy, g
(R A S HE R T FN3K FIIEHETE[12]. iR A I BA = B AR S5 IR X, Nrf2 762 Ff
G R v R e 3 LR 5 A Y A L S R SR R B, T A PR P B . A EE A
12285675 DL O TT HIHKPLRE 71, SRS i it J 1) G oy T2 —[13]. fE'E . AMJEPE FN3K ] {212
Caki-1 A 85E . BB, FHFEARZYIM &7 e B e fRU&PE: ook, AMEME FN3K AT i i
W A K T2 4k 2 (VEGFR2) M1 1%, JHI0E AKT/MTOR {5 5@ . 76472 % B i 2457 Caki-1 41 (R-
Caki-1 #fiff1) FN3K 5 VEGFR2 KI5 2 Ftwmr, KIS A FE AT 8 X — IR . FN3K SR A/ &
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VEGFR2 ik 7k, @Ei {2 g B oK i R 5 &7 )8 & J6 B 7] A 3 40 15 40 e 1 FH [14] . Beeraka NM 5§t H
T FN3K R By R4, IR AT LN LR I R R FNSK (ERIA, [ A 1 L A 4
MURIERS = . BT TE R Nrf2 S R4 & 55 48 5 B0 R md b R F 3 5 Xt BT-474 F1 T47D
SR A0 A AT I BOSCR[15] [16]. R S35 R W) FNSK 7R IR 6 & A2 R e R i 6 AR, Rtk
DAL ENSK A #E R A8 bt e 249 B E K e

HAT5% T FN3K {25 F i BcamRiEds, 398k B Sanghvi 2843 Nrf2 3X S008I 75 %8 75 ANGIE
B Nrf2 SEPER T FN3K /S ERL, B MYC iRk I E KEAPL 2% 3 B T 5 A v S o g & 2
RIRAH FN3K . {H 2 4 iR VIR AR5 78 70, FNSK AR ME s e s 57 . 0 TR RIS 57, i
TBTT M BURE IG5 i — 2D

5. FN3K {E A r# s kg
5.1. EHETHEINGHI

Z U5 R, FNSK 7EREAE VA T #PT P R EEEAEH . fERPE T, @K T 1) FNSK 3G M 4H i Ae
Mo FFER IR Nrf2 (55, M e s RE ) R AE R B [13]. T FN3K S FF R SR g M il B B, A
iR SR 25T E RO T RE[3]. B T E A A PAR 78 FNSK S BPEHmHI57 . B Tmr DL & il
G e AN TH S M L5 B L % 5 A e 7 o B FUIE R 2 1 e SR A 40 e S B8 0T e B 29401 A FNSK #1141
A, g B B yb RIEAE N FNSK #E [m) #1)770[15] [16].
5.2. BRER%A

BREVAIT TS dE: (1) SAL TR 10 FN3K 1] AE {8 0L i 26 1 s U . (2) 54t mG
JPEEA: P FNSK S¥EH 25 B A vl B A RN . () SHsifrBEA: Nrf2 55 5 G kit
%, AH] FN3K R GEIE 5 S 2 097 2R . (HAR TS Bt — 2D A LIR30 .

5.3. HELTER
A DB A e B AR X FN3K AT IERITER, i3 FN3K #8171 .
6. &g

SBAKRE, FN3K DA AR Al SCER “ LB E R, e —MEEAREL. SN
W AR g AR 3 N PR R R IR SC B 1T A PNSK ZERE PRI « ' SR ML FREEVE A . AR JRiE
S5 2 TR Hh R A B AR I RE e FNSK-NI2 Bl AL, J9BE 1) Nrf2 BRBD AR AESR Bt 18 RIG T 5K
W&o FN3K AR T —/MRAFSRINAITIE A, BEE FN3K 4074584 R AR B BRSO 250001 K+
AREIRE, FNIK I AT GE A A At 5 B0 (6T H R BT R . (B FNSK S R AR
3G AR AME TR IR “PRy 77 B “BUR 77, THET B4R 7 — A A — XL EA R
TR BRI AR R D e S e R AT RENE -

SE
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